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ABSTRACT

A concept is presented which facilitates the production of computer

generated plots of families of curves in either 2 or 3 dImensions .

Specifi c computer examples provided are intended to serve as master programs

from which a wide variety of general purpose scienti fic plotti ng applicati ons

• can be performed wi th a minimum amount of effort.
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SECTION 1.

INTROD UCTION

For many years digital computers have been used to implement math models

of various physical systems . However , once the del i ght of obtaining correct

numeri cal printouts from mammoth digital calculations has passed , it has often

been an additional burden to effectively and i nexpensively display the results

in forms such that the scientist can gain additi onal insight i nto the behavior

of the system he is studying. In order to alleviate this problem there have been

- : numerous digital plotting systems developed which are capable of producing any

graph imaginable by the scientist. However, all too frequently the scientist

is hampered by various roadblocks which usually exist in such endeavors . First

of all , the lead time required to program new plot configurations can often be

on the order of days. This lag time in itself can be sufficient to discourage

the i nnovative scientist , without even considering the manpower costs invol ved.

This paper is a description of work performed by the author in order to minimize

these bottlenecks and to maximize responsiveness to the needs of scientific

projects. This work has been performed by the NUC Transducer and Array

Systems Division; however, its generality should be applicable to a wide variety

of other scientific projects.

In order to implement the concept to be demonstrated in the paper , the

followi ng two items are required:

1. A hi ghly responsive Computer Center wi th plotting hardware, and

2. A high level user—oriented graphics computer language.

At NUC the i tems are satisfi ed by the following :

1—1
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(a) either the UN IVAC 1 230/490 systems with their associated Calcomp 565

and 1136 plotters , or the UNIVAC 1108 and its associated Cal comp 663, and

(b) the Fortran software system DISSPLA* as implemented on the NUC UNIVAC

computers mentioned above .

The concept which serves as the basis for the examples to be shown involves

a data storage scheme well suited to the problem of either producing families

of curves in 2 dimension s , or producing the same information as a perspective

iiew in 3 dimensi ons. By combining the simplicity of the data storage scheme

with the many powerful features of DISSPLA it has been possible to produce

highly versatile plotting samples which can be modified for various applications

wi th a minimum amount of effort.

The computer examples to be presented in this paper are as follows :

1. PIT FAM for plotting families of curves in 2 dimensions

2. PIT SRF for 3 dimens i onal plotting of either families of curves or

surfaces

3. PLT PTN , a modified version of PIT FAM specifi cally oriented towards

polar plot applications.

For each example , the data storage scheme will be outlined , the program op-

tions will be explained , and the associated computer printout and plots will be

included.

DISSPLA PLOTTING SYSTEM MANUALS , Integrated Software Systems Corp., San Diego,

California.
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SECTION 2.

COMPUTER PROGRAMMING CONSIDERATIONS

The programs have been developed on the NUC UNIVAC 1230 computer using ASA

Fortran with two exceptions , SF10 and ENCODE . In order to run the programs on

the NUC UNIVAC 1108, several Fortran statements (marked in the decks by havin g

‘1230 ’ in columns 73-76) must be changed as shown in Fig. 2.1. Similar changes

would be required on any other computer system using the DISSPLA package.

Actually the statements requiring SFID (FID on the 1108) can be eliminated ,

if desired , since they are used only to provide a safety factor in case the

user fails to terminate one of the se-if-counting title strings properly.

Even though all three examples were originally developed on the 1230,

the PIT SRF example will be for the 1108, since the current version of the

DISSPLA 3D software is too large for the 1230 when using all of the options

demonstrated . PLT SRF can be run on the 1230 if several of the options are deleted .

In order to implement new applications the user must first of all select

a data input med i um . Al though this could i nvolve direct computation of the

function to be plotted , it is frequently advisable or necessary to load pre-

computed values from tape or cards as shown in the examples. Once the input

medium has been selected , the user must then tailor the data input section of

the CONTROL ROUTINE to the needs of his problems and also select the appropriate

options for his needs from one of the three examples.
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C * * • * * * * * * * * NUC UNIVAC 1230 STATEME NTS * * * * * * ~ * * * * * *
L)ATA I~ w R D P C /16/ ~ WORDS PER CARD IMAGE Q~ UNIVAC 1230
DATA IDOLA R/5H S / 1230
CALL SFLO ( 24. 6. I HEAD( 12~ ’.fl~ IDOLAR ) 1230

200 FORMAT (16A 5 ) 1230
201 FORMA T (IX , 16A5) 1230

CALL SFLD(24, 6. IHO LPT(6). IDOLAR) 1230
CALL SFLD(24, 6. IHO MEY(6). IDOLAR ) 1230
CALL SFLD ( 24. 6. IHDFAM (12 ,N ), IDOLAR ) 1230

COMMON / CM PLOT / I BUF ( 200) SET
DATA NBUF / 200 / SET
DATA I PLT UN / 2 / SET
DATA IDOLAR/5H S / 1230
CALL SFLD ( 24. 6. IHDFAM(12,N) . IDOLAR ) 1230

4990 FORMA T (/’ COMPLETED PLOT NO.’. 13, ‘ *** ‘, 12A5 / 1230

C * *  * * * * * * * *  * NUC UN IVAC I1O8 STATEMENTS * * * * * * * * * * *  * *
DATA N WRD P C /14/ h,IRDS PER CARD IMAGE Q~ UNIVAC 1108
i.)ATA IDOLAR /6H SI 1108
FLO (30. 6, I HEAD (12 ,~J) ) I DOLAR 1108

200 FORMAT (13A6 ,A2 ) 1108
201 FORMAT I1X , 13A6 ,A2 ) 1108

FLD (30. 6. IHD LPT (6) ) I DOLAR 1108
FLD (30 . 6, IHO MEM (6) ) I DOLAR 1108
FLD( 30, 6. IHO FAM (12 ,N ) ) I DOLAR 1108

COMMON / CM PLOT / I BUF (2000) SET
DATA NBUF / 2000/ SET
DATA I PLT UN / 8 / SET
DATA IDOLAR /6H S/ 1108
FLD (30 . 6. IHO FAM( 12,N) ) I DOLAR 1108

4990 FORMAT (/’ COMPLETED PLOT NO. ’. 13, ‘ *** ‘. 12A6 / 11.08

FIG 2.1 — FORTRAN STATEMENTS TO BE CHANGED FROM 1230 VERSION
TO PRODUCE 1108 VERSION ~F PLT FAM
( SIMILAR REQUIREMEN TS FOR PLT SRF AND PLI PIN

2-2 
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SECTION 3.

PIT FAM

PLT FAM i s des i gned for plotting families of curves in 2 dimensions wi th

the fol low i ng fea tures :

1. Option for user selected axis scales or automatic self scaling via DISSPLA

2. User suppl i ed headings , ax is labels, and legend labels

3. Cho i ce of linear , log-log, log-l inear , or l i near-log

4. Option to combine two consecutive famili es of curves onto the same grid

The data s tora ge scheme for the X , Y data points is illustrated in Fig. 3.1 ,

where NFAMLY is the number of families of curves , MEMBER i s the number of

members per family, and LPTS is the number of points per member of the family.

Comments at the beginning of the PLT FAM subroutine explain the array sizes required .

Detailed line by line descriptions of the programs will not be given since

an a ttempt has been made to provide suff i cient comments wi thin the Fortran

programs .
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~L,M,1 ~L,M ,N

FIG. 3.1 PLT FAM data storage scheme for X(L) and Y(L ,M,N)
(where I = LPTS, H = MEtIBER, N = NFAMLY )
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SECTION 3.1

PIT FAM nio tting sam p les
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5EflDU1~1iR RUN 80122 MIII 6,1971 L[’
~’Q~

IP 2.3 DESIGN RUN WITH LOSSLESS HEflD~~~~ ~~TR IAL DESIGN GENERATING SCHEME F’O—5500÷ T3 .0400
x — 1 4  .0500
o — T 5  .0600
v — T 6  .0800
~ -T7 .1000
TAIL LENGTH

C’.)

_  _

~~~~ 
2.2 2.7

‘~R!~ ~C2 T!-~R1’ ‘~P~ ~~~~~ ~~ 4
i

~
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LEGEND
o~~T1 .0200

SEADUCER RUN 80122 MAY 6,1971 :~~~~~~ ~~~~~~~~~

IF 2.3 DESIGN RUN WITH LOSSLESS HEFIO X -14 .0500

TR IAL DESIGN GENERATING SCHEME F0 55O0 :~~ ~~~~~~~~~
_ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  ~—T7 .1000TAIL LENGTH

LI)

0
LI)

_ _ _  _ _ _ _  _ _ _ _  _ _ _ _

C..D L9
cEo
LI

0

0.7 1.2 1.7 2.2 2.7
CERAMIC AREA (C2 THRL C9) ~i0~

4; 3-7 
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LEGEND
o-T1 .0200
~—T2 .0292SEADUCER RUN 80122 MAY 6,1971 +— T3 .0400

IF 2.3 DESIGN RUN WITH LOSSLESS HEno~~:~~ ~~~~~TR IAL DESIGN GENERAT ING SCHEME FO 5500v ..T6 .0800D r1 
_ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  ~~T7 .1000TAIL LENGTH

_  

7/

-1~~~~

7/7/ 7

~~O.7 i~2 1.7 2.2 

- 

2.7
CERAMIC AREA (C2 THRU C9) ~10~
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o-Ti .0200

SEADUCER RUN 80122 MAY 6,1971 :~~~~~~ ~~~~~~~~
IF 2.3 DESIGN RUN WITH LOS5LESS HEAO X TI .0500

o -T5 0600
TR IAL DESIGN GENERATING SCHEME F0-5500v T 6  :0800
d. _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  ~-T7 .1000TAIL LENGTH

H 

____

P

~~~~~~ ~~,A

9

0.7 1.2 1.7 2.2 2.7
CERAMIC AREA (C2 THRU C9) ~10~
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SECTION 3.2

PIT FAM program listing
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2000 JOB 601 1~ SIt i~ f lt 00. 04 L ‘4CCLFA RY ~LT F~ M ~n122OSGN
~AOUNT M3s:PLOT
F OR TP AN

c * * . * * * * * * * * PLI FAM CONTROL ROUTINE * * * * * * * * * * *
COMMON / / XDATA ( 30). YDA TA ( ~~.12.6)COMMON / CMH EAD / IHDLPT(6), !HDMFM (6). THflFAM( 12 , 6), IHFAfl (1~ ,3)
COMM ON / N”MS / LPTS, MEMBER. NFAMLY , NHLTWS
COMUOt~i / CPL L~L / OTA LRL (12 .2). IPX LRLt I2 ,12)
DIMENS ION I CHV (16)
OATA ri WRI’) P C /~6/ 0 ~OPr~ç PFR rA RD TMAV F ~)N IJN TVA C ~~3O
DATA !DOLAP/5H 5 /
DATA IN UN IT / ~ /

C*** * * * * * *s  USER SETS NHLINS NUMRFR OF HEADTNr , LINES TO R~ LOADEDNHLINS 3
C********** LOAD THEAD ~OR PLOT HEAOINGc

00 4100 3 1, MHLTNS
~FAP ( IN UN IT , 2~0 ) (IHEAD (TiJ) . 1:1,12)
CALL SFLD ( 24. 6, I HEA D( 12 .J ) . It)OLA R ) I~~~fl 

-
~~~

PR INT 2nt • (IHEAD (I,J), 1:1.1.2)
4100 CONTINUE

C*s*******s READ AND PRINT AMY EXTRA INFOOMAITON IF DESIRED
READ( IN ‘MIT, 2n0 ) (I CHK (t), I:l,N WRO P C)

2o1 • (I CHX (T), T:1.N WRO P ~)REAN IN UNIT, 2nD ) (I (~HK (T), T:1.N WRD P C)PRI~’IT 201 • (I CHK (T), I:1.N WRO P C)
200 FORMAT (16A~ ) 12~

(I
201 FORMAT (1X . 16A~ ) 1~~ 0

C********** USER LOADS INPUT DATA FOR LPTS . MEMRC’R, NFAMLY. X. V. OTA LOL
POUNDS 2.~ 0462LPTS~~~~8MEMPFR 7
NFAMLY 6
00 9 M 1.MEMREP
DO P L 1.LPTS
REAO (5.100) DTALRL (M,I). DTALRL (M,2), XDATA (L).

1 (YDATA (L,M,N), M:1,NFAY LV )
PRINT 101. DTALpL (M.1), DTALRL (p4.2), XDATA (L).

1. (YDATA (L.M.N). N 1,NFAMLY)
100 FORMAT ( 1X .A2 , UX .3F9,6,3X ,FR .’4.FR.~~,’E1 0.4)
101 FORMAT (1X , IX .A2, 4X ,3F0.6,3X ,Ffl .4,F~ .!,3Etfl .dI.)

00 10 N 1 ,NFAM LY
IF ( N .EQ. 2 ) YDA TA (L ,M ,N ) V DATA (L ,M ,P4) * POUNDS

10 CONTINUE
8 CONTINUE
9 CONTINUE

C**ss****** LOAD THO LpT FOR X AXIS TITLE
READ IN UNIT. 200 ) (IHD LPT(I). 1:1,6)
CALL SFLD(24, 6. IHO LPT(6). TOOLAR ) 1230
PRINT 2n1 ~ ( IH D LPT (fl. 1:1,6)

C*s***~**** LOAD THD MEM FOR LEGEND TITLE
REAP ( TN UN IT. 200 ) (THD MEM (T) . T:1,~,)
CALL SFLD (24 , 6. 1110 MEM (6). TOOLAR) 12~ 0
PRINT - 201 • (IHO M E M (T ) ,  7:1,6) 

-

Cs***.****. LOAD IHD FA M FOR INDIVIDUAL PLO TS C V AXIS )
DO 4000 N 1,NFAML. Y
REAO ( IN UNIT. 2n0 ) (1110 FAM( T . N ) ,  T 1.12)
CA LL SFLD ( 24. 6. IHDFAM (12,N), TOOLA P ) i~~~O 

-

,

311
• 
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PRINT 201 • (IHO FAV (I ,N ) , T:1,I?)
4000 CONTINUE

C * * * * * INPUT IS NOW LOADED * * * * *CALL PLT FAM

C * * * * * TERM INATE ENfl RE PLOT RUN * * * * *CALL PLOT (fl .. 0., ~99)
STOP
END

I
3-12
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I
SUBROUTINE ~LT F4MC * * * * * PLT F~M (USING !)TSSPLA PACKAGF ) * * * * * * * * * * * * * * • *c s * * s * GENF:RAL PROf,RAM TO PLOT FAMILIES OF CURVES WITH LEGFNOS * * * *

C * * * * * * PROGRAYMEt) BY L. E. MCCLEARY NUC C~ DE 601 * * * * * * *
C * * * * * DIMENSION AS FOLLOWS * * * * *
C * * * * * WHERE L:LPTS, M:MEMRER , N:NFAP4LY, H:NHLTMSC * * * LOAD COMMONS / I. /CMHFAD/ • /NUMS/, AND ARRAY OTA LBL IN CoNTROL
C * * * LOAD COMMON S /1’ CMBIN/ . /PL rORM/ , IN THIS °OUTTNF T~ NEEDED
C COMMON / / XDATA (L). YflATA (L,M,P.I)
C COMMON / C~ HEAD / IHDLPT(6), IHDMFM(6). TH OFAM ( 12 , N) ,  IHFAD(12,H)
C COMMON / NUMS / LPTS. MFMBEP . NFAMLY, NULYNS
C COMMON / CPL LRL / DTA LBL ( M.2). I~ K LBL( M,12)
C COMMON / NO LOAD / YMIN(N) . YM~~X ( N ) ,  Y PLOT(L )
C COMM oN / P CMR!N / N C14BIM(N)
C COMMON / PL FORM / N FORM (N ) (~ L IW —0 ,  l OG—i. X LG—2. YLG —1

COMMON / / X D A T A (  ~f l ) .  Y DA TA (  30.12,6)
COMMON / CM~-4 EAfl / IHDL PT(6) ,  !HDMFM(6) , IHOFA Y CIP ,  6) ,  !HFAD (12 ,3)
COMMON / MI PMS / LPTS, MFMBFR p NEAM LY, MHLTNS
COMMON / CP I LRL / DTA LRL (12 ,2). T~ K LRL (12 ,12)
COM MON / NO LOAD / YMIN (6), V ~lAX (6 ) , V PLOT(30)
COM MON / P CM B TN / N CMBIN (6)
COM~ 0N / PL FORM / N FORM(6) ~ L IM—0. LOG—i. XL~ —~~. YLG—3

CO MMON! QQEXTR / XOR . XSTFP , YOR , YcTEP. X AXIS. V AX IS . LX .LY .TT

DIMENSION ~~—l LBL M (4)

COMM ON / CM PLOT / I RIJF ( 200)
D ATA NP.UF / 2(30 / SET
DATA jFTF/0/
DATA I PLI (JN / 2 / SET
D ATA IDOLAR /SH S / 1~~~0

PRINT 1 -
•

1 FOR MA T CI H 1)

C $ * * * * IN ITIAL I?E PLOT BUF~ !R
IF (TFTF .EO. 0) CALL PLOTS (IRUF ,NRUF , I PLT (3M )
IFTF:1

C CA LL FACT O P( .8~~
) 

~ REDUCE P 1/2 BY II TO VIEW GRAPH ST7~

C * * * * * FIN’) MAX YIN OVER ALL MEMBERS FOP EACH FAMILY
DO ~f l0 N 1. NFAMLY
V MIN(M) i.E30
V MAX(N ) —1 .E30

C********** USER SETS N FORM(N) :13,1,2,3 FOR UN. LOG. XL G OR V t G  PLOTS
Ii FORM (N ) 0

C********** USER SETS N CM PIN (N ) 1 TO PLOT FA MLT ES N AND ~j+j ON SAME GRID
N CMn T N( N) 0

500 CONTIN u E

DO 3000 L : 1. LpTS
00 2000 M 1. MEMBER
00 1000 N 1,NFA MLY
IF ( V DA T A ( L , M , N)  •LT , Y MIN( lJ )  3 V MTN ( N) : V DA TA C L , M ,M )
IF (Y :TA (L,M,lsJ) ‘

Ii ’ 
:.:: :~ ±

~~~~

I:: :x :::

M: 

. 1
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1000 CONTINUE
2000 CONTINUE
3000 CONTINUE

c * * * * * * * USE nISSPLA PACKA GE * * * * * * * *
C * * * $ * LOOP ON P~P FROM 1 TO ‘~lFAMLY * * * * *r’JTH PLT ‘3

N (3
‘4909 N N + 1

UTH PLT P’JTH PLT + 1

IF C N CMBIN(N) EQ. 13 ) “.() TO 41 (31
IF ( V MIN(N+1) .LT. V M1P-UN) ) V MIN (M) V
IF ( V MA X ( N + 1 )  • GT. V M A X ( N )  ) V M~~X ( ” ! ) V M~~x( p3 I.~~ )

DO 4100 N HEAD : 1. 6
IHDFAM (NHEAD +6 ,N ) IHDFAY (NHEAD ,M+1)

‘3100 CONTINUE
CAL L SFLID ( 24 . ~,. IHDFAM(12,N) . IDOLA R ) 1 230

4101 CONTINUE

CALL RGNPL ( —NIH PLI )
‘A t
00 440(3 L i,LPTS

44(30 V PLOT (L ) V DA TA (L.M .N )

C$******* **  USER SETS ~ SCALE 
(3 FOR SELF SCAL ’ NG

c****~*** ** USER SETS I SCALE 1. FOR USER SII~PLTED SCALESI SC A LE I
I SCALE (3

IF ( I SCALF • F0 0 0 ) GO TO 4440

c**~******* FOR t~SEP 5UPPLT~D SCALES.
c*s***~ **x* USER SETS ~ *~~~~

y UZS. XOP ,YO~~, XSTFP ,VSTEP FOP EACH FAM ILY

GO 1(3 4445

4440 CONTINUE
c * * * $ * SELF SCALING TO RETURN VARIABLES IN DTSSPLA COMMON /QQFXTP/

CALL HLr)PLT
CALL X PAN GF ( X D A T A C 1 ) .  X DA TA ( L PTS ) 3
CA LL V PA NGE( V MIN(N) .  V MAX ( N )  )
IF C N FORM(N) .FQ . (3 ) CALL LINPLT( YD AT A .  YPLOT , LPTS )
IF C N FOR M(N) ~ FQ. 1 3 CALL LOGPLT( X DATA.  VPLO T, LPTS 3
IF C N FORM(N ) •FQ . 2 ) CALL XLGPLT ( XDATA, YPLOT, LPTS )
IF C N FORM(N) .EQ. 3 ) CALL YLGPLT ( X DATA , YPIOT . LPTS )

44145 CONTTNU E
c * * * * * SCALES ARE NOW AVAILABL E FOR PLOTTING

ITTTLE 1
IF C X AXIS .GT. V AX IS 3 lIT TLE —1
CALL TITLE (IH •ITTTLE . IHDLPT ,tOO . THDFAM(1,N ) ,iflfl , X AX TS ,V AX IS)
IF C N FOR M (N ) •FO. 0 3 CALL GRAPH (XOP , XSTFP , YOP. VSTEP)
IF ( N FORM(N) .FQ. 1 ) CALL LOGLOG (Xt ) P , XSTFP . YOP , VSTF~~

)
IF C N FORM (N ) .FQ. 2 ) CALL V LOG (XOP , YSTEP, VOR . YSTF~~)
IF ( N FOR M (N) .F~~. 3 

) CALL V LOG (XOP , YSTEP. Yflp , YSTED )

DO 4500 J t ,MHLTNS
4500 CALL HEAOIN ( IHEAO(1.J). tOO , ‘. rJ HLIMS )

CALL FRAME
3-14
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CALL GP TDC 1, 1

C C’~LL SPLPJECALL MAPVEP ( M

I M A PK 0
I MA RK 1
CA LL CURVE ( X DA TA ,  V PLOT. LPTS , I MAR K )

C**$* * * * * * *  USER SELECTS LEGEND FORMAT FOP FP7CODF
4 FORMAT (A2, C6.4. ‘c ’)

ENCOr)F(20, ‘4, IH LBL M) OTALRL (M,J ), rrrnLp, (M,p)
CALL LINES (TH LBL M. IPX LRL . M ) j
IF ( MEMBEP .rD. I ) GO TO 4Q1! 1
DO 4900 M 2,~4EMRER
DO 4600 L 1.LPTS

14600 Y PLOT (L) V OA TA CL ,M ,N )
C ALL MAR KER (M)
CALL CURV E ( X DATA.  V ~~~~~ LPTS . I MA RX )

ENCODE (20. 4. TH LBL M) DTALf3L (M,I), DTALRL (M.2)
CALL LINES (TH LBL M. IPX LOL. ‘~

49130 CONTINUE
4901 CONTIN’JF

C*********$ USER SETS N LEGNf) : (3 FOR NO LEGEND
C*~ ***~ *s~ * (ISER SETS N LEGND I FOR LEGEND

N LEOND (3
N LFGNO~~~~1

I~ C n LFG~”~ .ED . o ) GO TO 4060
XLEGNr) X AXIS — 1.
IF C X A X I S  .LT. 6. ) X LEGNO X AXIS  + .2~
YLEG~iO V A XIS
IF C V A XIS .GT. A . ) V LFGND V AX IS —

IF C ITITLF.NF:.1 .AND . YAXTS.r,T.5. 3 VI.~ C P4t) = YA X TS — .2
CALL LE6END(IP~< LOL. MEMBER . x LEG~’O. YI EGNfl )
C ALL MESSAG ( IHO MEM , 100. XLEGND . YLEGND — .2 3

4960 CONTINUE

IF C N CMBIN (N) .EQ. 0 ) GO TO 49A0
00 14970 M 1. MEMBER
00 4065 L : 1. LPTS

4965 V PLOT (L) V DATA ( L .M.N+ l )
C ALL MA RKEP ( M 3
CALL CURVE ( x DATA , V PLOT. LPIS. I MARK )

4970 CONTINUE
‘49A0 CONT INUE

CALL ENDPL C —NIH PLT )
PRIN T 4090. NIH PLT. (THD F A M ( T , N ) ,  1=1,12).

p XOP ,XSTEP,Y AXIS. YOR ,YSTFP ,Y AX IS
14990 FOR~ A T ( / ’  COMPLETED PLOT NO .’ , 13. ‘ *** ‘‘ 12*5 /

F ‘ X ’ . 2F10.4 ,F4.1, ‘ V i , 2F10, ’4,F11..1 /1

IF C N CMBT’~’(N) .FQ. 0 ) GO TO 50130
N ~l + 1

5000 IF C N •LT . NFA MLY ) GO TO i;qqq

RETI(PN 3-15
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SEND
SCAlA

SEADUCEP PUN 80122 MAy 6.19715 LIK E P0(389 Q:cfl
IP 2.3 DESIGN PUN WITH LOSSLESS HEAPS
TRIAL DESIGN GENERATING SCHEME FO:~ 500 S
CHARGE TO 160005(31 AR RA Y DESIGN

L T2LI A C3D T L C30 NP T MASS I LENGTH REACTOR GAMMA IC GAM EC MIN ’
T1C2 .020000 .130006q .068308 4 3.3061 .12656 .4923E 00 .0QR4~ 06 .4636E 0~~;
11C3 .02000(3 .1301139 .078810 6 3.4013 .1.3705 .2095F 00 .102’4F 07 .4666F n’~T1CL .020(300 .nOllOp .088665 6 3.7102 .1’46013 •19°7E 00 .1OS1F 07 •4q67F 133
TiCS .~ 20000 •fl01’478 .097B68 6 3.91421 ,166t1 .1897c on .1fl8flF 07 •6fl48E (3 •

~
T1C6 .1320000 .001647 .1061433 6 4.1905 .16467 .1701W nfl .110Pr 07 .6255E 131,
TIC7 .020000 .001P17 .114374 8 4.4531 .17261 ,9567F—01 .1136F 07 .51471W ‘
T1C8 .020000 .002262 .132576 8 5.j~Q~ 5 .10082 .8253F—fl1 .1201F 07 .6113F ni
TIC9 .1320000 .002604 .11414293 10 5.8001 .202~3 .4718F—ol •1241F 07 .6644E 133’
12C2 .029200 .1300969 .1358624 4 4.0579 .1.2606 .396°F nfl .F4752F 06 .4021W 03~
T2C3 .029200 .001139 .0678L4.6 4 4.2249 .13520 .3853F nfl .9006E 06 •u169E 134
T2C4 .1329200 .nOilOp .076560 6 4,4116 .11414013 ,165L4 r on .0206F 06 .41~ 4E 03 .
72C5 .1329200 .~~01’47A .084769 6 4.6160 .1.5221 .1502F 13(3 .°6flAF 06 .1451°E fl~~~
12C6 .029200 .1301647 .092480 6 4.83613 .15002 .1521W 00 .0~ 36F (36 .4123F 133-
T2C7 .029200 •001’317 .090712 6 5.07(3(3 .1.6715 .1464F 013 .1fl27r (37 ,40143F 03~
T2CR .029200 •“02262 .116568 8 5.7186 .1814131 .7209F—01 .1114F 07 .‘s586F n~
T2C9 .029200 .13026134 .127729 A 6.2~ 7I .1.9517 .66 31F—fl 1 .1t7 4 ~ 07 .612°F 133 .
T3C2 .040000 .fl0fl~ 69 .05214714 4 4.9~ fl0 .13071 .3’4fl!5F 1313 .7052r 06 .37~ 1W 133.
T3C3 .1340(300 .1301130 .060763 4 5.1319 .11000 .3321F flf) .AlA flF 06 .3933F (31
T3C4 .134(3130(3 .00130p .068613 14 5.31306 .t’4685 .3227F 013 .FkULl 3F 06 .‘Q~ flE (3~~

• T3C5 .040000 .001478 .076011 6 5.4853 •t6475 .1381W Of) .8735E 06 .L* 1’4 1W 03
T3C6 .04(3130(3 .001647 .fl82~ 78 6 5.68414 .16122 .1340F 00 .0041W 06 .4331W 03~T3C7 .0490(30 .1301817 .089627 6 5.R°63 .16777 •1201.F on •Q~ 75r (36 .4636E fl3
T3C8 .1340000 .1302262 ,1134895 6 6.5037 .18 3114 .1162E On .11326F (37 .c1~~ l4F
T3C9 .040000 .002604 .115152 8 7.O12~’ .19339 .613133F—fll .11394F 07 .5661E ~~~
T4C2 .050(300 .000069 •fl4~ Q714 4 5.8525 .11721 .30~ 1W 013 .7!501F 06 .~~6’flE 133
T4C3 .050000 .00113q .056695 4 5.9Q41 .114403 .3021W 00 .7701W 06 . ‘t~44 F 03
T4C4 •fl~~~00O .13013138 .0640014 4 6.1524 .15224 •2047F 00 •7048F 06 .3771W fl1,
T4CS .050000 •r.01~47n .070896 4 6.3256 .15014 .2869F 013 .8216F 06 .3Q~ 1E f)3~
T4C6 .050000 .1301647 .077169 6 6.5110 .16561 .1220F 1313 .8607F 06 .ulfl2E fl’~T4C7 .0501300 .001817 .083459 6 6.71(32 .1.7170 .IIR7F 00 •8813E 06 .l~P14RE 01;
T4C8 .1350000 .002262 ,097744 6 7,2782 .1BSQP .1075F 013 .9f 63r Of, .L&8 42E ~3.
T4C9 .135(3000 .1302604 .1137305 6 7.7547 .19554 .9920F—fl1 .1033F (77 •5125r fl3.~
15C2 .060000 .000969 .046551 ~4 6.7324 .14470 .2803F (3 1’) .7103E 06 .3411F 01...
T5C3 .060000 .001139 .053863 4 6.8677 .15210 .2821W 00 .7~ R5F 136 ,3~~1 6F fl3~
T5C’4 .060fl~ 0 .001308 .060779 14 7.0187 .15002 .2765F 0(3 .76fl7F 06 .36140E nir
T5C5 ~060000 .001478 .067293 4 7,1837 .16553 .2671W 00 .7854F 06 .37~ 2F 01~
TSC6 .060000 .001647 .073414 4 7.3612 .17165 .2500E on •A 123F 136 .‘O4OF 133~
T5C7 .060000 .001917 .079148 6 7,5497 .17739 •1IIIF 00 .P’~11F 06 .ull.

L&F O1~
T5CP .0f,900fl .002262 .0°2595 6 8,(3P~ 0 .19(383 •I01.1F 00 .°215F 06 .4f,IIF 133~
T5C9 .060000 .0(32604 .1(31576 6 8.54(36 .1.9082 .9361W—n I • 08t 55F 06 .51382E 03~
T6C2 •fl80000 .000060 .043376 ‘4 8.5’~S2 ,16162 .2611E 0(3 •67~7E 06 .3~ 61W fl3~
T6C3 .080000 .fl01139 .0513130 4 8.6125 .16837 .2572F On .6°67E 06 .3353E 131
T6C4 .080000 .13013(38 .056505 4 8.7741 .1.7474 .2505F 0(3 .7161W 06 .311.61W O3~~
T6C5 .080000 .001478 .062495 14 8.9285 .18(373 .2433F 00 •7381W 06 .36~ 1F 131
T6C6 .080000 .0016147 .068110 4 9.0041 .18635 .2351W 013 ,7f22F 06 .3731E ~~~

( :

T6C7 .080000 .001817 .073167 ‘4 9.2608 .10161 .22R0r On .7977F 06 .3881W fl3
T6C8 .080000 .1302262 .085599 6 9,7700 .20384 .9234F—01 .8600F 06 .l1.347F fl3~TÔC9 .0800130 .0026(34 .093725 6 10 .1875 .21106 .8571F—OI .9182F 136 .47’49E fl3~
T7C2 .100000 .000069 .041342 2 10,2860 .17058 .08’2F 01’) .65’47F Of, .3163E
T7C3 .1130000 .00113o .047720 4 Ifl.40°3 .1P5°6 .2~411r 013 .67135E 06 .3?52E (33
T7C4 .100000 •00130q ,0537313 4 1fl ,5’-’52 •101Q7 .2347F 00 .6986F 06 •34~ 5E (31

’
T7C5 .lfl0000 .001478 .059367 4 10.6~ 29 .10761 .2271W 00 •7087F 06 .3472F ni’ .
17C6 .1n0 000 .0016147 .064637 4 10.8511. .2(3288 .22fl 7E 013 .7’OSE 06 .3602F c~3~~ 

—

T7C7 •I00000 .001817 .069559 ‘4 11.0185 .2078(3 .2131W 00 .7537~ 06 •37’43E fl1~~ ,
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T7C8 .113000(3 .1302262 .080958 6 11.4037 .21020 .86*SF—Ot .8196r 136 .4j65F’ fl~
17C9 .1000130 .1302604 .0881481 6 11,8885 .22672 .8021W—ni .8731F 06 .1&813F ~~CERA MIC AREA (C2 THP(J Cq)s ‘- I

TAIL LENGTHs
TOTAL CERAMIC LENGTH FOR MIN ‘ZP OC’c

TOTAL MASS (LBS.) S
TOTAL LENGTHS
REA C T OR S
PEAK GAMMA IC S
MTN ‘7EC’C’ S

F ND

3-18
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SECTION 3~ 3

PLT FAM addit ional sample ( l inear-log )
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SECTION 4.

PLT SRF

PLT SRF is designed for 3 dimensional plotting with the following features:

1) Option to plot a surface (hidden lines are suppressed), or famil ies
of curves in 3-0, or both .

2) Option for user selected Z axis scales or automatic Z axis self
scalin g via DISSPLA .

3) User suppl i ed headings as well as X , V and Z axis labels .

The data storage schem e for X , V, and Z is illustrated in Fi t . 4.1
LPTS , MEMBER , and NFAMLV are defined as before where now each member corres-
ponds to a separate value along the V axis. Array sizes required are explained
within the PLI SRF subroutine .

_  _ _



- - -. ~~~~~~~~~~~~ 
. — —- -—

~7 :;:~ ;:~: 
-

. 

_ _  

- 

-

,

* 

* 

*

Zl M l  Z1 M N
Z2 M 1   22,M,N

ZL M 1  ZL M N

FIG. 4.1 PIT SRF data storage scheme for X (L), V (M), and Z( L ,M,N)
(where L = LPTS, M = MEMBER, N = NFAMLV)
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SECTION 4.1

I 
PLT SRF plotting samples

I
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SEAOUCER RUN 80122 FlAY 6,1971
IF 2.3 DESIGN RUN WITH LOSSLESS HEAD

TRIAL DESIGN GENERATING SCHEME FO—5500

(0 I

C, I

- a

- 

I — — — — 
— — — — 

— 

- 

~~~~ -/
— — — 

S 
- 

~~~~

--
&I~~ 4• — — — — -

.

92 Z..~,

~10
o.

~

0.0~ G~

4-4

---

~

- - -

~

.-- .---.— ---

~ 

---~~~ -~~~-——- - .- --
~~
--



.—- - -.- ----————-—— ..— — — — — —-.-
~~~
.
~~~

--— - - ———— —- —-- -—— . 
~~~~~~~~~~~~~~~~~~~~~~~ 

—-•ç;—; — — 
~~~~~~~~~~~~~ ~~~~~~~~~~~~

SEADUCER RUN 80122 MAY 6, 1971
IF 2.3 DESIGN RUN W ITH LOSSLESS HEAD

TRIAL DESIGN GENERATING SCHEME F0—5500

A I

—. 
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— * 5

i-” a — — S,..
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SEADUCER RUN 80122 FlAY 6,1971
IF 2.3 DESIGN RUN WITH LOSSLESS HEAD

TRIAL DESIGN GENERAT ING SCHEME FO—5500

~~~~~~ I
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SEADUCER RUN 80122 MAY 6,1971
IF 2.3 DESIGN RUN WITH LOSSLESS HEAD

TRIAL DESIGN GENERATING SCHEME F0—5500

~~~~~~~~~~ II I
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SEADUCER RUN 80122 MAY 6,197 1
IF 2.3 DESIGN RUN WITH LOSSLESS HEAO

TRIAL DESIGN GENERATING SCHEME FO—5S00

(-4 I

~s 2 ’ I I

C, I
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SEADUCER RUN 80122 MAY 6,197 1
IF 2.3 DESIGN RUN WITH LOSSLESS HEAD

TRIAL DESIGN GENERATING SCHEME F0—5500
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SECTION 4.2

PLT SRF program listing
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~RUP~,/R’~i PLTSRF .1 lt130flO,LM 6fl~ fl’l45P2,2,5O • MCC LF* PY,f , f l ,6351~
1~ ASG, M R ,T . PLOT
QASG .T B.,T,2013’4
QREWIND B.

~COPIN P.,TPFS.

~~FRFTE B.
r~FOR,I5 CONTPL,CONTRL
C * ‘p * * * * * * PLT SRF COl~siTDOL Pf VITDIF * * * * * * * * * * *COM~ o~j X~~~~( R).Y3D ( 7).Z30( 8, 7, 6).7MAT ( 66),W0PK30( ~4),

1 THDLPT (6). Ii.IDMEM (6). THPrAM (12, 6), III t)(IP,i1.
2 1 BUF (20130) çrT

C~~M’~r~,i / MI NIS / LPTS. MF~ RER, NFA MLV
, “lHL T~’S

DIMrNSION I CHK (i6)

~ATI’ ~i wRfl ~‘ C /1~~
/ t) WOPr)S DEP rit Rr) IMAGE fl M IJPI TVA C ‘1’~~

DATA IDOLAP/6H 5/ 1 1 1 ’~~
DAT A IN UNIT / S /

C********.* USEP SETS NHLINS ~‘flJMBFR (W HEAOTN1’~ LI NES TO 1W LO’1 0F0
NHLTNS 3

C********** LOAD IHEAD FOR PLOT HEADINGS
DO 4100 J 1.NHLTNS
RFAr ’( IN IJNTT , 2n13 ) (THFAD (T.J). T 1,12)
FLD(ln. 6. T HEAr~(12,J) 

) I DOL AR i1~~P
PRINT 2~~t 

, (IHEAD (T,J). 1:1 ,12)
‘4100 CONTINUE

C********** READ AND Pp1’JT ANY EXTRA IN~ O1~MA T10N IF flFSTprfl
RFAn ( IN UNIT, 2013 ) (I CHI< (I), T:1.N WRO p C)

PRINT 201 , (I CHK (T), I~ l,N WRD P C)
RFA fl( IN UNIT, 2o0 ) (I CHK (T). T:1,~ I WRD P C)
PRINT 2o1 , (I CHK (j), Y:1,N WPr) P C)

2 130 FORMAT (13A6,A2 ) ~1flA
201 ~flRMA T (1X . 13A 6,A 2)  ~~~fl8

C********** USER LOADS INPUT DATA F(3R LPTS, MFMpr p, NFAMLY , X ,  Y ,  !~1A LBI
POUNDS 2.201462
LPTc
MFM~~~p 7

~tFA~”LY 6

~JO 0 M 1.~tEM8Ep
)C) P L i .LPTS
RFArt(5 ,l 00) Y31)(”), X3D (L),
PR PJT 101, Y30(M). X30(L). (Zlr,(L,M,N),N:1,NFAMLY)

100 FOR~’AT ( 3X, 14X,3F8.6,3x,Fn.’4,rA .c,iEln .4)
1131 FORMA T (1X, 3X, 4X,3F8.6,3X,FR.4,FR,5,IF.:lfl .14)

DO 1 0 N i.NFAMLY
IF (N.E0.2) Z3ID(L,M,N) 730(L,M,W) * POUNDS

10 CON TI~JUE
8 CONTT NUE
9 CONTINUE

Cs********* LOAD THO LPT FOR X AXIS TITLE
READ IN UNIT, 2013 ) (IHO LPT(I). 1:1,6)
FLD (30, 6, THE) L pT (6)  ) : I DOLAR 11 138
PRINT 201 • (IHD LPT (I). 1:1,6)

C********** LOAD THO ~1EM FOR Y AXIS TITLE
RFA Et ( TN UNIT, 2130 ) (IHfl MEM (T)’ 1:1,6)
FL~ (3O. 6, THO MEM(6) ) I DOLAR 11CR
PRINT 2~ I • (IHO M E M ( j ) ,  1:1,6)

C*****~ **** LOAD THP FAM FOR TNDTVID~JAL PLOTS C 7 A XIS I
DO ‘41300 N 1,NFA MLY

4-li
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4~ A~~( IN I 1
~ 1I T,  2r , 0 ) (IHr~ rAM (I,N) , T :1,~~~~)

FL DL~o, 6. T II D FAM(12,N ) ) I DOLAP 1108
PRINT 2o1 • (IHO FAM (I,~I), 1:1,17)

40130 CONTINUE

C * s * * * INPUT IS NOW LOADED * * * *CALL PIT SRF

C * * * $ * TERMINATE ENTIRE PLOT RUN * * * * *
CA LL PLOT (fl., 0., 999)
STOP
~

I
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r~FOP,TS PLTSRF,PLTSRF
SUBROUTINE ~LT SRFC $ * * * * PLT SRF (U S T N C ,  DTSSPLA P4CKAGF ) $ * $ * * ~ * * * ‘p * * p •

C * * * * * GENERAL PROGRAFi TO PLOT 3D rAMLTES O~ CURVES ANn/OP SI IPFA CES *
C * s * * * * * PROGRAMMED BY L. E. MCCLEARY NUC CODE 601 * ‘p * * ~ ‘p

C $ S * * * DTMENSION AS FOLLOWS * * * * *
C * * * $ * WHERE L:LPTS, M:MEMRFP, N=NFAMLY, H:PJHLTPIS
C * * * LOAD COMMONS / / •  /NIJMS/ ~PQ~ CONTROL
C COMMO N X30(L), Y~~~

(M), 7~ O (L,M.N), 7M41(1*M), WO P~ 3fl (2*L+2*M+14),
C 1 IHOLPT(6), THDMEM(6), THDFAM (12. N), THFAD (12.H),
C 2 1 BtJF( 21313) çrT

CO~”-4Or~ / NLIMS / LPTS , MEMBER . N~ ANL Y ,  NHLTNS
C COMMON / ~I OLOAD / 7M IN(N) ,  Z M A X ( J ) ,  Z PLO T ( L ) ,  YP LOT ( L )

COMMON X3D ( R ) , Y 3 0 ( 7 ) ,Z 3 0 ( ~ , 7, 6 ) . 7 MA T (  c 6 ) ,W ORK 3 D ( 3l4 )
~~

1 IHDLPT (6). IHDMEM(6) , THOF AM (12 . 6 ) ,  THEAD ( 12 ,3 ) .
T BIJF (2000)

COMMON / UI.J~ S / L~ TS. MEMBER , NFAMLY, NHLINS
COMMON / NOLOAD / 7M IN(6) ,  Z M A X ( 6 ) ,  Z~ LOTC B ) .  YP LOT( 8)

COMMON / C’~ VF~~D / XORIG .XTOP . YORIr,,YTOP, ZORTr,,?TOP,
XVU .YV (J.ZVtJ . XABS.YARS,7ARS

DIMF USION 7 ORIG L ( 6). ZflELTL( 6), ZTOPL ( 6)
DATA NRUF / 20130/
DATA jFTF/13/
DATA I PLT UN / ~ / 

SF1

~ATA (ZORT (L (L),L:t,6)/.04, 5.. .14, 0.. •6r6, 31313,/
.)/i TACZOELTL (L),L:l,6)/.Ok, 5.. .04, •2, •pr6, lfl fl./

~AT~~(?T OP L(L),L:1.6)/.20, 30.. .26. .P, i .4F6,  8130.,

~~~~~~~~~~~~~ 1
1 FDRMAT (1HI)

c * * * * INITTAL !7E PLOT BUFFF P
IF (IFTF .E0. 0) CALL PLOTS (IR(IF,NP-UF, I PLT ‘IN)
IFT~~~ l

C * * * * * FIND MAX MIN OVER ALL MEMBERS FOP EACH FAMILY
DO Sno N 1. NFAMLY
7 MTN(N ) 1..E30
Z MA X ( N )  —1.E30

5130 CONTTI’JUE
DO ‘000 L 1. LPTS
DO 21300 M 1. !~

4FMBER
Dr-I b O O  N 1,NFfiMLY
i~ 

( 730(L,IA ,N) .LT. Z MTN ( N)  ) 2 MINUl) Z ’~f l(L.M.N)
IF C 730(L,M,N) .GT. Z MAX (N ) ) 7 MAX (N ) Z3O (L,M,M)

1000 CONTINUE
2000 CONTINu E
3000 CONTINIIF

C * * $ $  * *  * * USE OISSPLA P A C K A r , F ’ p * * * t * * *

DO SnOb N : 1. MEAM LY
C*****4~~~~ 

SET N SELF 7 0 FOR USER SUPPLIED SCALES ON 2
c*.*s*~~~s~~* SET N SELF 7 1 FOR SELF SCALING ON 7

IJ SEI .. F 7 :0
N SFLF Z ~~1

4-13 
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IF ( N SELF 7 .E~~. 0 ) GO TO 20
C * * * * * FIND 7 SCALES (OPTION )

CALL AXSPLT ( Z M~ N (N). 2 MAX (N )~ 0•, 7 ORTG. 7 DELI, ‘ SCALE )
Z T O P :7 O P I G + 7 D E L T * 7 SCA L E
GO T~ 30

20 CONTINUE
C~~*~ *t*s**s IJSFP cET~ 7 SCALES (OPTION )

Z OPTG ZDPIGL (rj)
•‘ rr 1 I 7DFLTL (N)
7 ICr’ 7TOPL (PI)

10 COMTr’-~I)~
C*****.***’p USEr’ SETS ~ SCAL~ S

X O°IG .~~~ -)8

~ DELI .0005

X T~ P .0028
C********** USFR SETS V SCALES

V OPIr .1)2
V DELT .132
V TOP .113

~TH PLT N
C ALL RGNPL ( —PITH PIT
CA LL TT TLIO ( n-~ • t. 7.0, 7.0
DO ‘45130 J 1.NHLTNS
C ALL HEA DTN I ( THFAD (1,J), tOn . 2. NHLINS)

4500 CONTInUE
X A PS z 1.
VAB~ 1.
ZAB S 1.
CALL AXFS3o (IHr~ LPT.100. TWO MEM,100, THO ~AM (l,P.J),1fl0 ,
4 XARS, YARS . lABS)

X V U —3.
V V II —3 ,
7 VI’ 3.
CALL V IJA BS (YV IJ, VV ’J. 7VU)
CALL SRAFIP-(X132IC,XDFLT,XTOP, YORTC,,YDFLT,YTOP, ?OPIG,7flF!.T,7TOP)

~~C 1, ME~ BER
‘)f) L~~n0 L 1. LPTS
V PLOT (L)
?PLOT (L) 730(L,M ,N)
IF ( ‘i ~~~~~ 1 ) GO TO ‘4800

C * * * * APP0W Pr”JrCTIONS FQOM CURVF TO AX Y~
C 4LL PELPT’(X30 (t), YPLOT (L), ZPLOT(L), XFROM. YEpOM)
CALL RFLPTI(X3n(I ). YPLOT(L)e 7ORTG. X TO. V TO )

CALL OOAPOW (XFRO,~
., YFROM, X T~~

, y 
~~

4~~flQ CO ’TTN L JE

C* * *s * * * * **  I JSFP SETS N CURV 0 FOR NOT PLOTTING CURVES O~ CONSTA NT V

C*********s USER SETS ~- i CURV FOR ~“.OTTT~1G CURVES 0~ CONSTANT Y
‘-I CI’RV 0
. j  C(JRV 1
IF ( N CIIRV .F). 13 ) GO TO 482f)
I ~‘AP K : I
C ALl CURV3r)( X3D, YPLOT. 7PLOT , L~ TS. 1 MARK

)
‘th20 C O n T T N I J F
‘4900 CONTT NIJ E

CALL VU FP3~

CA LL SIJ RTR N(’ROTH’)
4- 14
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CALL SURSZF( X 1fl (t ) , X30 (LPTS), Y~ f’fl1). Y~ rI(MFMRFP) )

L M I
DO 149~~5 U 

~~• MEMBER
Y) 49P5 I- 1. LPTS
Z MAT (LM ) Z30(L,M,N)
LM :L M + i

4985 CON T I N U E
4986 CONTINUE

IXPTc~~1
IYPTc~~l
C ALL SURMAT(Z MAT , IXPTS, LPTS. TYPIS, MEMBED . WOPK~ P)

CALL FLIDPL( —NIH PLT
PRINT 4O~~O, NIH ØLT’ (IHO FAM(T ,N ) , 1:1,19),
P XORIG . XrI~ LT,X’rOP, YORIG,YDELT,YTOP. ?OPTG,7OFLT.710P

4~ 90 FORMAT (/’ COMPLETF.r) PLOT Nfl.’. 13. ‘ *** ‘. 12A6 /
Y’, 3F10.’4, ‘ Y’, 3E10.4. ‘ 7’. ~~Ifl.4 /

5000 CONTTNIJE
6000 CONTINUE

RFTL.JRN
E ~JD
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DFOP .T S
F1INCTION X3DMAT (TX POW )
COMMOpi X3fl( R),y3D ( 7).73r) ( 8. 7, 6),ZMAT ( c6) ,w op v 3f l c 34).

1 )HDLPT(6), IHDMEM (6), !HOEAM(12, A). THFAD (12,3),
2 1 PUF (200)
X .DM AT X3r,(tx ROW)
RETIIp~s
END

DFO R ,T S Y~ DMAT ,Y lo ’.~ ,T
FII N C T T O ~ J YIDMA TCTY COL)
COMMON X30( 8).Y30( 7),7~ n ( 8, 7, 6).ZM ~ T( ~A), W ORV 3fl( 114).

1 IHDLPT (6), IHDMEM (6). IHnr AM (12, 6), THFAD (12,1),
2 1 BUF(200)
Y3DMAT Y3r1(Iy COL)
RFTI~r N
END

- _ _ _  _ _ _ _ _ _ _ _ _  _ _
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VD” .IS V (1FR 3fl ,V’jFr?30
SI IflPOIITI~IF VUFr’3n
CO MMON / CM VF1D / XORIG,XTOP , YO~ TG,VTOP, ZOPTG,ZTOP,

XVU,YV II.ZVIJ. XARS,YA8S.7AR~
DIMENSION YOT(7) , YOT (2) . 201(2). YR (2) , Yn (7), 78(2). PDF’t C ’ )
DTP .IF ,’JSION TYOTC (7 ,4) . Ty0rC(7,4), T7OTC(7 ) .  I8xY7Ct6.4)
DA TA (Rr)FL (L),L :j,3) / — .003, 0,. .003 /
)A TA ((TXOT C( I ,N) ,1 1,7),N 1 ,LL ) /

‘( 1 ,l , ’,?, 2 ,1,2, 1.2,2 ,2 ,1,1,1, 2 ,2 ,1 ,1 , 1 ,2,1, 7,1,1 ,1.2,2,2/
r ) v , T A  C ( IY O T r ( I ,N  ,I:1 ,7) ,N:1.,’4) /

V 2 . i , 1 . 1p ’,2, ’, 1,1,2,2,2,1.2, 1,2,7,7,1,1,1. 2,2.1.1.1.7.1/
~ A T A  C I7OT C( I  ) ,T :t ,7)  /
‘ 1,1,l,2 ,2.2 ,l/

T A ( ( I BX ( 7 C ( T , N ) ,T 1,6) , ’~~1,14 ) /
r~ 1,2, 2.3,1,1, 2,1,1,1,3,2, 1,2,2,3, 1,1, 7,1.1,3,3,2/

I~ C ZV ’ J  .LT . fl . ) RETURN
~ CORriR P

IF C XV !J  .LF . 0. .ANO . VV~J .LE. 0. ) N ~~OR~-J P : 1
t E C XV ’J • (~F • TA RS .1’ND. YV I) .LE. 0. ) N COPMP P
t~~ C XV’ I • ‘ZF . X A~ S •AND . YV (J •GE . yAr ic )  fl rOPP~P 3
IF C xVU .L~~. 0. .AN ~~. YV LI .GE. YARS ) N COPf’IP 4
IF I rj COPNr’ .F’L n ) RETURN

XOT(1 ) XCPIG
XTr’p

Y O T ( t )
VOT (2) YTOP
7131( l)  ZOPI(
ZOT( 2) 7~ r~p

~ O 2613 J ~~~ 1,3
013 2Sn I 1,6
IC IXOTC ( I,UCOR~’P)
X R ( 1 )  Y PT( IC)

IY()TC ( 1,NCflR~’J P )

IC 1701C C I)
Zr ’ (1 ) 70T ( IC)
IF C I ~~~~ 6 ) r r ~ TO 205
IC IX OT C (T +1 ,NC ORMR )
X f l ( 2 )  YO1 ( IC)
IC IY O T C ( T +1, ”JCO RNP )
Y f l ( 2 )  V O T ( IC)

1701C (T+l)
Z ’ R ( 2 )  7OT ( I C )
313 Tr) 210

205 CON TTNUF
IC : IXOTCI I,I’JCORNP )
X 2 ( 2) : Y

~ T (IC)
T YOTC ( 1,NCORNR )

YR(2) YOT (IC)
IC I7OTC ( 1)

4 Z P (2 )  ZOT(IC)
210 CO NTT PI I I~

L WIDE J0Y~~7C( y p  NCOPNR )
DO T~ (211. 212,211), L WIDE

211 XB (1) : XP(1) + p !)EL(1 DFL) * (XTOP—XOPT1 ~)

~R (2) ~~f l ( 1 )

GO T~ 215
212 YR C I )  YP (t) + n OE L (T DEL ) 

* (YTOP—YORIf,)
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Yp(2) YRC1 )
GO To 215

213 ZR (1) : 28 (1) + ~ DEL (I DEL
) * (ZTOP—ZORIG)

ZP(2 78(1)
215 CONTINUE

CALL CURV3D (XB, yR. ZR, 2. 0)
250 CONTINUE
260 CONTINUE

C A LL DAS H
IC JXOTC ( 7,N~~ORNR

)

XRCI) X13T (IC)
IC IY OTC ( 7,NCORNP )

VOTCIC )
IC I2OTC ( 7)
Zfl (1) ZOT (IC)
00 300 I 1, 5. 2
IC IXOTC ( I,NCORNR )
XB(2) XOT (IC)

IC IYOTC ( T,NcORNR )
Y 8 ( 2 )  YOT ( IC)
IC 1201CC 1)
Zn(2 ?OT (IC)

CALL CURVIP (XH . VP~ ZR . 2. 0)
300 CONTINUE

CALL RESET (’DASH’)
RETURN
END

I

-

~
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~TOP
QPRFP
QPRT, T TPF~~.
~IMAP • XI SYM RLJ P~I, A R SRIJN
IN COI4TRL

‘~X OT A DSRUN
SEADIJCER RUN ~OI22 MAY 6.10713 LIKE 80089 o:5~
IP 2.3 DESIGN RLJL-1 WITH LOSSLESS HEAD%
TRIAL DESIGN GENERATING SCHEME F0~~ 5Ofl $ -

CHARGE TO i(-~flO05fl1 ARRAY DESIGN
L T2L1 A C3f) I L CID NP ¶ MASS I L~ Nr,Th PFACTOP GAMMA If r,Av FC MT~’

T1C 2 .020000 .~~00~ 6q .068308 4 3.31361 .12655 .492 3F On •Q°RUr 06 .45’6F 0~
T 1C3 .020000 .00 1139 .078810 6 3.4°73 .13705 .2095F 00 .lfl2ar 07 .4686F 0’
T 1C4 .O2fl00~ .r~0 130R .088665 6 3.710 2 •14F,QO •1Q07r 00 .lflSlr 07 ,‘4857F 13’
TiC S .1320000 .0011178 .097868 6 3.9421 .1~ 6t 1 .1807F on .1080F 07 .5F148E 13’
T 1Cf , .070000 .00164 7 .106433 6 4. 1005 .16467 .1708E 130 . lt f lRF 07 .6755F fl’
T 1C7 .1320000 .n0 1817 .114374 A 4 .’4631 .17761 .9567F—fll .1136E 07 .‘s ’i78F 13’
TICS .020000 .00226 2 .132576 8 S.l~ 6S .101382 .8253F—fll .1701F 137 .6113F 0’
T 1C9 .020000 .002604 .1144293 10 5.8091 .2075’ .4718E—01 .1241r 07 .66U4! 0’
T 2C2 • fl2~ 2fl0 • 13IJO~ f,g .0586 24 14 4 .0579 .126fl6 .3069F 00 .8752E 06 .14028! 0’
T 2C3 .029200 .00113g .06784 6 4 4.2749 .13529 ,3853r ‘113 .0flflF~r 06 .LLIA9 F (*1
T 2C4 .029200 .00 130Q .1376560 6 4.4 116 •14’4fl f l .1654! (10 .0206r fl6 .14”F ~~‘
T2C5 .029200 .00 1478 .0814769 6 14.61613 .15291 .t~~~2F 013 •OFO8r 06 .(tS lOF o’
T2C6 .029200 .00 1647 .0°2480 6 4 .8360 .1500 2 .1~~PBF no .0’~36F 06 .1i791F 133

T2 C7 .02920 13 .0018 17 .0997 12 6 5.0700 .1671 c .1’164F 00 •1fl27F 137 .44’41F n’
T 2CR .029 200 .1313 2262 .116568 8 5.7386 .184131 .7200r—fl l .1111W 07 .~~986F 1*’
T2C9 .029200 .00 26134 .127729 8 6.2971 .10917 .661 1E—01 .1171w 07 .6129! 0~T3C 2 .040000 .00096o .052474 14 4,98(10 .13071 .3405! 00 •7°52r OF, •~~ 7n8F 13’
T3C3 .04 0 1300 .00 1139 .1360763 14 5.1118 .13000 .1121! 013 .8180! 06 • ‘R~~1F 133
T3C4 .04000fl ,flO1 3fl~ .068613 l4 S.3fl136 •j4F,85 ,322’F (In •~~4(43r OF, .“~~~flF 01
T3C 5 .040000 .flO lti7p. .0760 11 6 5.4853 .154P~ .11AR r 013 • 8715E 136 .I~ 1 URF 03
T3C6 .04 0000 .~~O1641 .08 2978 6 5.6844 .16122 .1340! flfl •004~~ 06 .t4~~~ 4F n’
T ’C7  .04000 0 .0018 17 ,0P9527 6 5.A~ 61 .167’7 .1201! flI~ •q17cr fiF, .4516F 131
13f8 .13400 00 .n02262 .104895 6 6.5037 .18314 .1162! 013 .1fl2f~ 07 .~~134F 01
T3CO .r140000 .00 2604 .115152 9 7.0120 .10310 . flfl ’F—01 .1001w 07 ~~~~~~ 133
14C 2 .‘~SO0O 0 .000Q69 .014 89714 11~ S.86 2S .13791 .3008r 01’ .7Sfl1~ 136 •3c 30F 01
T4C 3 .050000 .~~0 113ç .066695 ‘4 5.9041 .14401 .3028 F 013 .7’O AF 06 .‘~44F (13T 14C4 .nS0000 .0131108 .064004 ‘4 6. 1524 .15274 ,2~ ’47! 1313 .7°48r 136 • 177PF 131
114C5 .050000 .00 1478 .070896 ‘4 6.3256 .19014 .2859! 00 .8916F 06 .30’ IF 133
T 14C6 .050000 .0 01647 .1377169 6 6.5119 .16561 .1229F 013 . 507r 06 .4102! 133
T4C 7 • fl~~O013fl .001817 .083459 6 6.7102 .17170 .1187! 013 •p913r Of, ,u91*PF (11
14C 8 .05000 13 .002 262 • 097744 6 7.2782 .18908 .1075! 1313 • QF~61r 06 .v-~q’42F 133
T’-4C9 .050000 .°02604 .107305 6 7.7947 .tQ9~ 4 .°929!—01 .103’F 137 .c1P~ E 133
T5C 2 .060000 .fl0096o .04 6551 14 6.7324 •114L4’O .2801! 013 .7193! 06 .3411! 01

15C3 .060000 .“0 1139 .053863 4 6.8677 •15210 .2828! 00 .7185! 06 .~~ci6r 03
T5C4 .060000 .00 1308 .060779 4 7.0187 .15902 .2755F 130 •7607r 06 .‘A’& flF flI
T5C5 .060000 .1301478 .067293 4 7.1837 .16553 .2674! (113 .7854! 06 .“~ 2F 01
T5C6 .060000 .00 16147 .073414 14 7.3612 .17169 .25913! On •F~123F 136 .101*0! 133
TSC7 .060000 .001817 .079148 6 7,5497 .17730 .1113F 013 .8411! 06 .1411”! 131
15CR .060000 .002262 .092595 6 8.0889 .10083 .1011! 00 .OPISF 06 .4631! 01
T5C9 .1360000 .0 02604 .101976 6 8.514136 .19982 .9366F—01 • 0R96~ 136 .51387! 0*
76C 2 .1380000 .00096q .043176 ‘4 8.5052 .16162 .2631! 1313 •6 ’9~ F 06 .3258! 131
T 6C3 .080000 .01)1139 .050130 4 8.6329 .16837 .2572! nfl •6~67F 136 (11
16C4 .080000 .00 1108 .056505 4 8.774 1 .17474 ,p

~~ns~ 
flfl .7164! 06 .1464! 0’

T6C5 .1380000 .00 1478 .062495 4 8 .9289 .18071 .2~ 33F 1313 .7184! 136 .1901! 03
16C6 .080000 .00 1647 .068110 14 9.(I°41 .1RF,19 .2398! nfl .7622! 136 .‘731F 03
16C7 .080000 • fl01817 .073367 ~4 9.2698 .10161 •2290F fl~ .7877! Of, .1885! 133

16CR .0801300 .13(12262 .085599 6 9 77(1(1 .201~ 4 ,02 34F—fl l ~A600r 136 .4147! 131

16C9 .080000 .002604 •0Q3725 6 10.1875 .21106 .8971F—fl l •o,npr 06 .47(49! 13’
T7C2 .1 00000 .000969 .041142 2 10.2860 .t79~ 8 .QR’2F 013 •6~ 47F 06 .1163! o’
17C3 .1 0000 .130113g .047720 4 113.4093 •185°6 .2411! 013 .6’fl5! 136 .1952! 0~
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T7f4 .11301300 .1301108 •0537313 4 113.5452 .10107 .~~~47! 013 .6886r 0 •3355~ 131
T7r5 .l13000n .~~0147R .059367 

(4 lo.6~ 2q .19761 .2278! 013 •7fl~7F 06 .v~79F nIT7C6 .ln 0000 .fl016’47 .064637 4 10.8511 .213288 .22137! Ofl .7105! (iF, .36132! 03
T7C7 • i~~O0OO .001817 • fl 69959 4 11.0185 .707813 .2135! 1313 .7537F (IF, .3743! nS
17CR .100000 .1302262 .080958 6 11.4937 .21Q20 .8645F—01 .8196c 136 .14165! ‘*3
T7C9 .ln00 00 .002604 .088&81 6 11.8885 .22672 .8fl7P~ —01 .8731! OF, •4933! l’)*
CERAMIC AR EA (C2 THRU C9)$ -

TAIL LENGTH $
TOTAL CER~ MIC LENGTH FOR P4 IN ‘ZEOC’S

TOTAL MASS (LBS.) ~
TOTAL LEP¼Jr,TH~
RFAC TOR ~PEAK GAMMA IC ~MIN ‘ZEOC ’ 1

1JF IN

4-20 :-



—---- -—- ~
--

~-~~ - - 
~

- ____________ -~~~

SECTION 4.3

PLT SRF additional sample
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SECTION 5.
PLT PIN

PLT PIN is a modified version of PLT FAM specifically oriented towards

polar plot applica tions (such as beam patterns). Its features include:

1) Option for user selected axis scales or automatic self scaling via

DI S SP LA

2) User supplied headings and legend labels.

The data storage scheme for angle vs. magnitude is the same as for

Fig. 3.1 of PLT FAM where X corresponds to angle and V corresponds to magnitude .

Array sizes required are explained wi thin the PLT PIN subroutine .

Notice that in this example the angular orientation has been rotated 900

so that 00 is vertical .
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SECTION 5.1

PLT PTN plotting sample

5-2

a ____



- 
- -— - -
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BEAM PATTERN THETA LEGEND
TRA NSPARENT FREOUENC ~

0 DCQ

Li

~ .0 -1 .0 —2 .0 — - -2 .0 -1 .0 0

/
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SECTION 5.2

PLT PTN program listi ng

I
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- -

20130 601 t f fCilfll 00,03 L “~ fLF ARY P~~T t~ TP~I ~~~~~~~~ PAT ~
MOUNT M3S~~0LOT
F OR TP A M

C * 4 * * * 4’ * $ 4’ * * * * PLT PTr’~ CONTPOL ~ fl(JTY~j! - * * ~‘. * * * * * * *
C’~M A C ~’J / / XOATA (361), YDATA (361. (1,1)
C~~~M’~~i / C~~HEA ’) / T Hr)M!’ft (6).
C O - ~ ’~~j / PiI ”~5 / LPTS, MrM8F~~, ‘I!AMLY, M~ LTNc
C~~~~~~N / CP L~~L / OTA LRL ( 4.2). TPK t~~t ( 4 , 12 )
EjT~~~’jSION T”OpE (~~

)
:~~Tr 1p ’~~~~p,”~~ ¶ /
?~ T P ~~~~~ 

IJ ~ J~~T / 5 /

C***t***$* s lJS~~~ 
r - L TS ~,HLTN c ~-‘UMP~ P OF H ~~~~~~~ LD’Fc TO 1W LO~~~F”

C*4’~**4’~~*** L~’Afl THFAO ~9R PLOT Hr~
r
~INGS

~~~~ ‘~l00 - ! l,N*-ILTNS
-~~A fl ( P1 I”J~~~ , 2 n0 ) (IHFAD (T,J) , T~~1 •1~~)C A L L  cFLO ( 24 .  6, T HFAO (12,J), InOLAP ) 12 ’~
PPIMT 2n1 (IH~ ’U~(I.J) • T~~t .12)

~100 c T T ~~~I~
200 ~ r~p M A T ( t ~ ,A c )  1~~10

2fl1 F(~PYA T (tY , 1 F~A ’~)

C ****$4 ’-4 ’$ *t LOA D T~ 4~ MEM FOR LF’~FNfl TITLE
~~ A~’( IN UNT T ,  2n0 I (IHfl M~” (T) • ~~~1 p 6 )

CP’LL sFLfl(24, 6. HO ~1FM (A ), TOOLAR) 1~~10
PQIMT 201 , (IHO M EM (t ) .  T~~1,6)

~I TTMFS 1
-
~~~~ ~ oo0 I TT~1FS 1’ ~-1 TIMES

~~~* * * 4 ’ 4 ’ * * *- *  IIS F~~ L O A ~)S I’\IPUT DATt~ FO P LPTc, 
MFM1WP, HrA u iY , ~~ V , r’~~ ~~~

1
‘I
~~A~~LY 1

L~~~an ( c , 9q) ~~4~ tr,,çT ANG,DA~’r~. ~RFO,TwA r,,T onF (1).T..n0r(7).yMr~~r(1)

~~ IMT Q~~. ~‘A ’ ,c , ,sT A M G , D A r ~’f, , ~ P ,P1A~IC,,T 13flF (l),TMOflr (2),TMO~*r(~~)

~ Q ~‘)P~fA T (T10 , 3Fl0 .2,  SX . A 5. SX,3A5)
L~ Tc NAN(~

J~~~~~1
‘TA t f l L ( M , 1 )  Fr E~

~ L 
1. LPTS, tO

LLO L
L+9

IF ( LHT . cT . ~‘IA’\ !C, ) L~~I
~FA~~(5,100) (V DATA.(LL,M,’’), LL~ LtO.L’—’T)
PPINT tOO , (V flAT4 (LL,M .”). LL~ LLO,LW~~ll n r )  Fr)PMAT (IOFO .1)

~
~ O I JAI)
X ~T 4N~ -4- P Qi ’A r )
M1P L 1,I PTS
~~ C y flAT A (Lp M ,i) .LT. —~ 9.5 ) V TlI (L,”.N)

~( r~I’TA (L) )( * ‘.t415~ / 190 .
V + flA~~~

18 C0NTT~ ILJ F

C * * * * $ INPUT IS NOW LOAO ED * * * * s
CA LL PLT PT”

_ 
N T T N U F  

- ~~ - - ~1~- - __~



C * * * * * TEP-IPIAT c FI’JTI~~F PLIT P~~j~~-J * * * *CAL~. PLOT (fl., n,, 999)
- 

~Tor

p
it

L ______
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s IpPr~L ITINr ~LT PIN
c $ * * * * P(T °Tr-j ((JcTNr, DTSS”LA PAC KP~(3F) * * * * * * * * * * * * * * * *C $ * * * * G E N E R A L  PROGRAM TO PLOT FAMYLTES OF ‘U~ VES WITH LF’4FNDS * * * *
C * * * * * $ * PPOr,RAMMrD PV L. F. MCCL !APY NI Pr COflF F,fl1 * * * * * * *
C * * * * $ ~ T~~E~’cIoN A S FOLLOWS * * * * *F C * * * LOAD CO’~’-~~ JS / I. /CMH!AO/, /NIIMS/, A~’fl 4QR~ V OTA LRL I~’ CONTOOL
C * * * * * WHFPF L:LPTS, M~~MEMpFR , N~ NFAULY, H~ MHLTNS
C CC)~”~oN / / XDATA (L ), YOATA (L,M .N)
C CO M~ ’~~r ,  / CMI-4EAO / T Hr)MFM(6) , THrAr~M7,l-1)

C r) .4 ’~ ’-] N / N’”~~; / LPTS’ MFMRFP, P-I FAMLV . ~,PLTNc
C C0~’MON / CP~ LRL / OTA LBL ( M ,2 ) ,  10K LRL ( M ,12)
C ~~~~

‘-~ON / NO LOAD / YMIN (N ), Y MA X ( P ’ ) ,  Y°LOT (L)

COM~-~~r-~ / / XOATA (361), YDATA (361, 4,1.)
C0M’-’c~r ’ / C”IHEAD / THDMFM (6), IH!AO(1’ ,1)
COMMON / NUNS / LDTS, M~~MBER, N !AMLY, ~*L.~LTM~
COMMor~I / C~’L LRL / OTA LBL ( 14,2), IPX LRL ( ‘1.12)
COM MON / NO LOA L) / YMI~IC 1 ’I , V MAX (1), V P~’)1(3F,1)

0TM F~j SI 13N IH L 8 L M( L4 )

COMMoN / CM PLOT / I BIIF ( 200) cr1
nA TA NBIJF / 2013 /
DAT A IFTF/0/
DATA I P1_ I UN / 2 /

C * * * $ * INIT!t ~LT ?E PLOT PUFFEP
I F ( I F T F  .~~O. 0) CALL PLOTS (191PF ,NPIJr, I PLT UN)
I FTF~~1

C * * * * * FTNfl ~4AX MIN OVE° ALL MEMREPS FOP EACH FAMILy
-~~~~~ Srj fj N z ~

, NFAMLY
V MT ’~J ( N)  l.F’0
V M A X ( N )  — 1. F 30

500 CO NTTN EJ~
fl~ •‘oQO L 1. LPTS

~~ 2000 M 1, MF’ABEP
~0 1000 ‘1 1,NFAMLV
I~ ( V O A T A ( L , M , ’1) .LT. V MTN ( N)  I V MYP!(M) y r)~~T l I ( , _ ,M , P ’)

I~ C V DATA(L ,M,~ i) .(~T. V MAX(N ) y M A X ( ~~il V f lATl I(L,PA ,PI)
10130 CONTINUE
2000 CONTINUE
3000 CONTINUE

C * * * * * * * $ US! r)TSSPLA P~ C KA GF * * * * * *
flO 000 ~

- 1, NFAMLY
C ALL RGNPI.( N I

00 14400 L 1,LPTS
4400 V P1 01(L) V IDATA(L,M,N )

C$********s USER SETS I SCAL! 13 F~ R SELF c C A ET M G
C* ****x***s USER SETS I SCALE I FOR IIS!P çlJQpf.~~ p SCALFS

I SCALE fl
t SCALE~~~~l

IF C I SCAL ! .F~~. 0 1 GO TO 4’4’4O

C*********. FOP I’~ FP Si;~ 0LIFr) SCAL Ec,

L~ 
_ _ 
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C*****$**** USER SETS ~ ORIG’ R STEP, P INCH F~~ FACH FAMILY
P O~~1G -‘4 fl .
~ STEP 10.
R INCH 4.

31) To 4445

4440 CONTINUE
C * * * *  * SELF SCALINGCALL AXSPLT (Y ~ Itj(N), V MAX (N ), ‘4., P ORT (~

, ~ STrP, P TNCW)

‘4445 CONTINIJE
C * * * s * SCALES ARE NOW AVAILABL E FOP PLOTTTW

~ TOP P OPIG + P STEP * P INCH
CALL P PANGE (P TOP)
CA LL POLORG (R OR iG)
0 INCH P INCH + P INCH
I I I T LE 1
C ALL TITLE (1H .Ii!TLE . 1H .1, 1H .0, 13 INCH, 13 INCH)
TH CONy 1.
CALL POLAR (TH CONV . P STEP. R INCH, R INCH)

00 4500 J 1,NHLIPIS
4500 C-ALL HEA DINC IHEAD (1,U), 100, 2. ~‘HLIMS+1)

CALL I-4EAPI” (1’-4 .j. 2, NHLINS+1)
CALL GRTO ( 1. 1.

CALL MARKEP ( M I
I MARK
I MARK 1
CALL CURVE ( X DATA . ‘I’ ~~~~~~~ LPTS, I MARK )

C********** USER SELECTS LEGEND FORMAT FOP ENCODE
(4 FORM~ T(F7.1, ‘c’)
ENCODE (20, 4. TH LOL M) DTALBL (M ,1)
CALL LINES (TH LBL M . IPX LRL. M )

IF C MEMRFP .E0. I ) GO TO 4901
DO 4~ 0O M 2.MEMPER
Dl) 4600 L 1.LPTS

4600 V PLOT (L) V OATA (L,M,N)
CALL MARKFP (M)
CALL CURVE ( X DA TA , V PLOT. LPTS. I M ARK

ENCOOF(20’ 4~ TH LBL M )  DTALBL (M,1)
CALL LIN!S(TH LBL P4. IPX LRL. ‘4 )

14900 CONTINUE
4901 COP~TTNUE

c********** USER SETS ~-j LEGNO 0 FOR ~‘O LEGEND
C*~~~***~ *~ * USER SETS p,j LEOND I FOR LEGEND

N LFC,NO 13
N LEr1ND I

IF ( N LEGNO .El). C) I GO TO 49613
XL EGND 0 Tr- ICH — 1.5
YLEr,,JD C) INCH + .5
CALL LEGEND (IPX LRL . MEMBER , xL!G~’D. YL!G~

!n I
CALL MESSAC,( IHO MEM . too, XLEGNO. YLFGND— .2

4960 CONTINUE
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‘:Ai_ I. HFTOHT (,)n)
CA LL ~~554(~(.fl ~~~~~ ~~. fl T ’ CH *.c— .I f l .  rs T~(ru+ ,1n )
CA LL A N Gt FC~~O.)
CA L t MFScA~~(’’~~ nF~~ f~~ ~~p —~~1~
CALL RESET ( ‘ANGLE’)
C A L L  RFSFT( ‘HEIGHT’)

CALL FNDPL ( II 1

5~)0() Cr)NTT~II,F

~-~FT I ‘RN
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SDATA
P’A”CH 6.19711
F4EAM PATTERN THETA $
TRANSP ARENT ~

FRE1)UENCVc
46 90.013 —2.00 S(0.O’ THF~ A TpANcoAprN’r

— .1 ..~~~~ — • c — ,9 —1 ,2 1.7 2,2
— 3.4 —‘4.1 —4•Q —5,9 —6.~ —7.9 —9.0 —1 0 ,’ —11.~ ~~~~

—1 5.2 —17.3 —19,7 — 2.4 —24.~ —26.fl — c ,n —21.’ —21.~ —20.
—19.0 —1R .1 —17 .3 —16.7 —16.’ —15.~ —1 5.4 ~~15.1 —14.~ — 14 ,f
—14.5 —14.3 —14.1 —14.13 —13 .° —1 3.9 .13 .( .~~ .~

F ND

I
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SECTION 5.3

PLT PIN additional samole
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MARCH 6 1971 LEGEND
BEAM FATTERr1 Tt-tETA o —  500.0

TRANSPARENT FREQUENCY
0 DEG

(3
Li

~ 0.0 -10.0 -20.0 -30.0 -40.0 -30.0 —20.0 —10.0 0

a
-J

(0
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